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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a detergent having a slight load on environment 
and high cleaning effects on impurities remaining on a semiconductor part such as a 
semiconductor substrate after chemomechanical polishing(CMP). 

SOLUTION: This detergent for a semiconductor part comprises at least two kinds of (co) 
polymers of a (co)polymer having carboxylic acid (salt) groups, a (co)polymer having 
sulfonic acid (salt) groups and a (co)polymer having phoshonic acid (salt) groups and, as 
necessary, further contains a phosphonic acid compound therein. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) the polymer which has a carboxylic-acid (salt) radical (**), the polymer which has (b) 
sulfonic-acid (salt) radical (**) and the polymer which has (c) phosphonic acid (salt) radical (**), 
and ** — the cleaning agent for semi-conductor components which contains at least two sorts of 
polymers (**) inside. 

[Claim 2] The cleaning agent for semi-conductor components according to claim 1 which comes to 
blend a phosphonic acid compound further. 

[Claim 3] The cleaning agent for semi-conductor components according to claim 1 or 2 used for 
semi-conductor components washing before and behind chemical mechanical polishing. 
[Claim 4] The washing approach of the semi-conductor components characterized by washing semi- 
conductor components using the cleaning agent for semi-conductor components claim 1 - given in 3 
any 1 terms. 

[Claim 5] The constituent for polish characterized by containing the polish assistant which consists 
of abrasives and a semi-conductor components cleaning agent according to claim 1 or 2 at least. 
[Claim 6] The constituent for polish according to claim 5 which furthermore comes to blend a 
solvent. 

[Claim 7] The constituent for polish according to claim 5 or 6 used for chemical mechanical 
polishing. 

[Claim 8] The polish approach characterized by grinding a ground object using the constituent for 
polish according to claim 5 or 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the washing approach of the cleaning 
agent for semi-conductor components used in order to carry out clarification of the front face of 
semi-conductor components, such as a semi-conductor substrate before and after chemical 
mechanical polishing (CMP), and semi-conductor components in a semi-conductor production 
process about the washing approach of the cleaning agent for components for semi-conductors, and 
semi-conductor components. Moreover, especially this invention relates to the constituent for polish 
and the polish approach which are used in order to grind front faces, such as semi-conductor 
components, such as a semi-conductor substrate, record-medium components, and components for 
optics, about the constituent for polish, and the polish approach. 
[0002] 

[Description of the Prior Art] As a new flattening technique in a semiconductor device manufacture 
process, chemical mechanical polishing (CMP) attracts attention, a process can be shortened 
compared with etchback techniques, such as the conventional reflow technique and RIE (reactive ion 
etching), moreover it is hard to receive a pattern dependency, and there is an advantage that good 
flattening is realizable. This kind of CMP is applied to metal flattening in a multilayer, or flattening 
of an interlayer insulation film. From the former, various approaches are proposed as the substrate 
washing approach after chemical mechanical polishing as a flattening process of an interlayer 
insulation film. RCA washing often used by the semi-conductor production process as what has the 
highest versatility is mentioned. This RCA washing consists of a washing process by the mixed 
liquor of ammonia, hydrogen peroxide solution, and water, and a washing process by the mixed 
liquor of a hydrochloric acid, hydrogen peroxide solution, and water. 

[0003] Moreover, etching on the front face of an interlayer insulation film in a rare fluoric acid 
solution, the method of performing acid cleaning, in case an alkali system abrasive material is used, 
etc. are proposed. After brush scrub washing (for example, the thing of removing the particle from 
which ammonia:hydrogen-peroxide: water (weight ratio) performed SCI washing by the alkaline 
penetrant remover of 1 : 1 :5, and adhered to the substrate front face at the polish process) is used 
present most mostly as after treatment of a chemical mechanical-polishing process. 
[0004] Furthermore, it is further known as washing of the metal impurity which stuck to the 
substrate front face after CMP that the water solution of a citric acid is used, that a citric-acid water 
solution or ethylenediaminetetraacetic acid (EDTA) will be used with hydrogen fluoride, etc. 
Moreover, the penetrant remover containing an organic acid and complexing agents, such as a citric 
acid, is also known. However, in order to take out a cleaning effect, it is necessary to make it high 
concentration, and in the above-mentioned penetrant remover, there is a problem that burdens to an 
environment, such as waste fluid processing, are large, the top where it is difficult after chemical 
mechanical polishing to remove metal impurities, such as a polish particle which remained on the 
substrate, to satisfactory level. 

[0005] Moreover, as a constituent for polish used for chemical mechanical polishing (CMP) adopted 
at flattening processes, such as semi-conductor components, such as a semi-conductor substrate and 
an interlayer insulation film, record-medium components, and components for optics, from the 
former, the constituent for polish which distributed polish abrasive grains, such as a diamond of 
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several 10-micron order, an alumina, and SiC, underwater from submicron one is known, for 
example (JP,1-205973,A, JP,62-25187,A, JP,9-143455,A, etc.). However, since distributed removal 
and reattachment prevention of the dispersibility of a polish abrasive grain and the polish waste 
generated by polish are inadequate when these constituents for polish are used, it is easy to produce 
irregularity, such as a pit, a scratch, orange peel, and a crack, on a ground object front face, and a 
polish rate is not gathered to it, but it is inferior to productivity. Moreover, although the high 
constituent for polish of the polish effectiveness is also known, since they are expensive, there is a 
limitation in low cost-ization. 

[0006] Moreover, according to development of electronic equipment, the densification of record of a 
magnetic-disk recording device is demanded in recent years. The magnetic head from a magnetic 
disk needs to be flying height decreased for densification. When the flying height was small and a 
projection exists on a hard disk side, a head crash is caused and there is a possibility of damaging a 
hard disk and the magnetic head. Moreover, the minute projection which does not result in a head 
crash also tends to cause [ various ] an error on the occasion of informational R/W by turbulence of 
the magnetic properties of a height. Therefore, it is important to form the polished surface which has 
the smooth nature excellent in the polish process of a hard disk substrate. The comparatively cheap 
constituent for polish which the glassy carbon substrate which is a brittle material besides the 
conventional aluminum substrate is also used as a magnetic-disk substrate, ground brittle materials, 
such as a glassy carbon substrate, a glass substrate, and a ceramic substrate, and was suitable for 
considering as the front face which is a high polish rate and has advanced smooth nature is not 
offered. 
[0007] 

[Problem(s) to be Solved by the Invention] There are few loads to an environment and the purpose of 
this invention has them in offering the washing approach of the high cleaning agent of a cleaning 
effect, and semi-conductor components to impurities, such as Fe, Mn, aluminum, Ce, Cu, W, Ti, etc. 
based on a metal impurity or metal wiring included in CMP polish abrasive grains, such as a silica, 
an alumina, etc. which remained on semi-conductor components, such as a semi-conductor substrate, 
after chemical mechanical polishing ( CMP), and CMP. Moreover, the purpose of this invention is to 
also offer the constituent for polish and the polish approach of being suitable for chemical 
mechanical polishing (CMP), such as semi-conductor components, such as a semi-conductor 
substrate and an interlayer insulation film, and record-medium components, components for optics, 
and making the front face of a ground object flat, and making a polish rate high. 
[0008] 

[Means for Solving the Problem] the polymer with which this invention has (a) carboxylic-acid (salt) 
radical (**), the polymer which has (b) sulfonic-acid (salt) radical (**) and the polymer which has 
(c) phosphonic acid (salt) radical (**), and ** — it is related with the cleaning agent for semi- 
conductor components containing at least two or more sorts of polymers (**) inside. As for the 
above-mentioned cleaning agent for semi-conductor components, it is desirable to use it for semi- 
conductor components washing after chemical mechanical polishing. Moreover, this invention 
relates to the washing approach of the semi-conductor components characterized by washing semi- 
conductor components using the above-mentioned cleaning agent for semi-conductor components. 
Furthermore, this invention relates to the constituent for polish characterized by containing the polish 
assistant which consists of abrasives and a cleaning agent for semi-conductor components of the 
above-mentioned publication at least. It is desirable to blend a solvent with the above-mentioned 
constituent for polish further. Moreover, as for the above-mentioned constituent for polish, it is 
desirable to use it for chemical mechanical polishing. Furthermore, this invention relates to the 
polish approach characterized by grinding a ground object using the above-mentioned constituent for 
polish. 
[0009] 

[Embodiment of the Invention] The polymer which has (a) carboxylic-acid (salt) radical which is one 
of the constituents of the cleaning agent for semi-conductor components of this invention (**) carries 
out the polymerization (**) of the monomer which has a carboxylic-acid (salt) radical, and is 
obtained. Here as a monomer which has a carboxylic-acid (salt) radical Although it will not be 
limited especially if it is the monomer which has the double bond in which a polymerization is 
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possible including a carboxylic-acid radical For example, an itaconic acid, itaconic acid anhydride, 
an acrylic acid (meta), a maleic acid, A maleic anhydride, a fiirnaric acid, an anhydrous fumaric acid, 
a citraconic acid, an anhydrous citraconic acid, Glutaconic acid, a vinyl acetic acid, an allyl 
compound acetic acid, a phosphino carboxylic acid, Acrylic-acid (meta) alkyl ester, such as alpha- 
halo acrylic acid, beta-carboxylic acids or these salts, a methyl acrylate (meta), an ethyl acrylate 
(meta), and acrylic-acid (meta) octyl, is mentioned. Preferably, they are an itaconic acid, itaconic 
acid anhydride, an acrylic acid, methacrylic acids, or these salts. Using it by the one-sort independent 
can also be mixed and used for the monomer which has the double bond in which a polymerization is 
possible including these carboxylic-acid (salt) radicals for two or more sorts. 
[0010] The method of manufacturing a polymer (**) from the monomer which has the above- 
mentioned carboxylic-acid (salt) radical is as follows. That is, under existence of well-known 
polymerization initiators, such as a hydrogen peroxide, sodium persulfate, and potassium persulfate, 
20-200 degrees C is usually 40-150 degrees C preferably, the polymerization reaction of die reaction 
temperature can be preferably carried out for the above-mentioned monomer component over 1-15 
hours for 0.1 to 20 hours, and a polymer (**) can be manufactured. As one formula, the monomer 
component used for a polymerization can be added serially, and a polymerization can be performed. 
Here, successive polymerization is a constant rate per unit time amount, or is carrying out the variate 
of the addition and supplying a monomer component to a polymerization system in predetermined 
time. 

[001 1] In the above-mentioned polymerization reaction, since it reacts smoothly, a polymerization 
solvent can be used, and as this polymerization solvent, the mixture of water or water, a mixable 
organic solvent, and water etc. can be used. Although it will not be limited as an example of this 
organic solvent especially if water and mixing are possible, a tetrahydrofuran, 1,4-dioxane, alcohols, 
etc. are mentioned, for example, (a) the weight average molecular weight of the polymer which has a 
carboxylic-acid (salt) radical (**) - 1,000-500,000 - desirable - 3,000-300,000 - it is 5,000- 
300,000 still more preferably. Less than by 1,000, if a cleaning effect may not be demonstrated 
enough and exceeds 500,000 on the other hand, handling will become difficult with gelation etc. 
[0012] In addition, in order to consider as the cleaning agent for semi-conductor components, as for 
the polymer which has (a) carboxylic-acid (salt) radical (**), it is desirable that it is water solubility. 
What is necessary is just to consider as the polymer which has the counter ion of a cation kind (**), 
in order to make it water solubility. Although especially a cation kind is not limited, hydrogen, alkali 
metal, alkaline earth metal, ammonia, its amine, etc. are desirable. As the above-mentioned alkali 
metal, calcium, magnesium, etc. can be illustrated as an alkaline earth metal, and sodium, a 
potassium, etc. can be illustrated for polyamine, such as alkylamines, such as monomethylamine, 
ethylamine, propylamine, dimethylamine, diethylamine, triethylamine, butylamine dibutyl amine, 
and tributylamine, ethylenediamine, diethylenetriamine, and triethylenetetramine, a morpholine, a 
piperidine, etc. as an amine. Preferably, they are hydrogen, a potassium, ammonia, and alkylamine. 
[0013] Moreover, the corresponding alkali may neutralize, after carrying out the polymerization (**) 
of the monomer which has a desirable cation kind and carrying out the polymerization (**) of the 
acid type monomer, in order to obtain the polymer (salt) which has these cation kinds (**). 
Moreover, it is also possible to exchange a polymer (**) (salt) for the cation kind of other type and 
mutual by various ion-exchange techniques. These cation kind can also use [ also using by the one 
sort independent, and ] two or more sorts together. The amount of the above-mentioned (a) 
component used is 10 % of the weight or more still more preferably 5% of the weight or more 
preferably to the whole (a) - (c) component. A polish rate falls and is not desirable when metaled 
(ion) removal capacity may decline when it uses as a cleaning agent that it is less than 5 % of the 
weight, and it is used as an abrasives constituent. 

[0014] The polymer which has (b) sulfonic-acid (salt) radical which is one of the constituents of the 
cleaning agent for semi-conductor components of this invention (**) sulfonates the aromatic series 
ring of a base polymer (precursor) including diene structure or aromatic series structure, or a part or 
all of a residual double bond, or is obtained by sulfonating diene structure, a part or after carrying out 
hydrogenation for all. In that case, a well-known hydrogenation catalyst is usable, for example, a 
hydrogenation catalyst and the hydrogenation approach which are indicated by the publication- 
number No. 2221 15 [ five to ] official report are mentioned. Although a base polymer can also be 
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sulfonated by the approach of mentioning later after hydrogenation, after sulfonating the above- 
mentioned base polymer, even if it carries out hydrogenation, it is satisfactory at all. 
[0015] The copolymer of block types, such as a random mold, AB mold, or an ABA mold, can also 
be especially used for the base polymer used for this invention without a limit. As a base polymer, 
use of the copolymer of a block type obtains the copolymer which has the sulfonic-acid (salt) radical 
which has the block structure. For example, if it is styrene-isoprene the block copolymer of 2 yuan, 
the copolymer which has a sulfonic-acid (salt) radical block and a canal block will be obtained by 
being able to sulfonate an isoprene unit preferentially and sulfonating the aromatic series ring of 
styrene for the isoprene unit of a styrene-isoprene block copolymer preferentially with a sulfuric 
anhydride after hydrogenation by using the sulfuric anhydride / electron-donative compound 
mentioned later. 

[0016] As a desirable base polymer, for example Polystyrene, an isoprene homopolymer, A 
butadiene homopolymer, a styrene-isoprene random copolymer, a styrene-isoprene block copolymer, 
Styrene-isoprene-styrene the block copolymer of 3 yuan, a butadiene-styrene random copolymer, A 
butadiene-styrene block copolymer, a styrene-butadiene-styrene block copolymer, And the water 
garnish of these (**) polymers, an ethylene-propylene-diene ternary polymerization object, etc. are 
mentioned. They are a polystyrene and styrene-isoprene system random copolymer, styrene-isoprene 
system block copolymers, and these water garnishes preferably [ it is desirable and ] to an aromatic 
series monomer polymer, an aromatic series monomer-conjugated diene block copolymer, and a pan. 

[0017] The polymer which has (b) sulfonic-acid (salt) radical of this invention (**) sulfonates the 
above-mentioned base polymer by the approach indicated by a well-known approach, for example, 
the Chemical Society of Japan edit, a new experiment lecture (14 volumes III, 1773 pages), or JP,2- 
227403,A, and is obtained. That is, the above-mentioned base polymer can sulfonate the double bond 
part in this polymer using a sulfonation agent. While ring breakage of the double bond was carried 
out, and it became single bond at the time of this sulfonation or the double bond had remained, a 
hydrogen atom will permute by the sulfonic group. In addition, when other monomers are used, for 
example, an aromatic series unit may be sulfonated for a double bond part besides a diene unit part. 
As a sulfonation agent in this case, a sulfuric acid besides the complex of a sulfuric anhydride, a 
sulfuric anhydride, and an electron-donative compound, a chlorosulfonic acid, an oleum, 
hydrogensulfites (Na salt, K salt, Li salt, etc.), etc. are used preferably. 

[0018] Here, as an electron-donative compound, nitryl compounds, such as sulfides; acetonitriles, 
such as amines; dimethyl sulfides, such as ether; pyridines, such as N.N-dimethylformamide, 
dioxane, dibutyl ether, a tetrahydrofuran, and diethylether, a piperazine, a trimethylamine, 
triethylamine, and tributylamine, and a diethyl sulfide, ethyl nitril, and propyl nitril, etc. are 
mentioned, among these N.N-dimethylformamide and dioxane are [ but ] desirable. 
[0019] Since 0.2-2.0 mols are usually 0.3-1.2 mols preferably in sulfuric anhydride conversion, a 
sulfonic-acid polymer is hard to be obtained by less than 0.2 mols to one mol of diene units in a base 
polymer, a lot of sulfates are produced after sulfonation agents, such as an unreacted sulfuric 
anhydride, increase and alkali neutralizes, if it exceeds 2.0 mols on the other hand, and purity falls, 
the amount of a sulfonation agent is not desirable. 

[0020] In the case of this sulfonation, an inactive solvent can also be used for sulfonation agents, 
such as a sulfuric anhydride, and aliphatic hydrocarbon, such as nitro compound; liquid sulfur 
dioxide, such as halogenated hydrocarbon; nitromethanes, such as chloroform, a dichloroethane, 
tetrachloroethane, tetrachloroethylene, and dichloromethane, and a nitrobenzene, a propane, butane, 
a pentane, a hexane, and a cyclohexane, is mentioned as this solvent, for example. Two or more sorts 
can use these solvents suitably, mixing. 

[0021] -70-+200 degrees C, at less than -70 degrees C, a sulfonation reaction becomes slow, it is -30- 
+50 degrees C, it is not economical, and if it, on the other hand, exceeds +200 degrees C, it has 
[ black-izing or the case where it insolubilizes ] a lifting and a product in side reaction and is not 
usually preferably desirable [ the reaction temperature of this sulfonation ]. In this way, the 
intermediate product (it is called a "intermediate product" the sulfonate of a base polymer and the 
following) which sulfonation agents, such as a sulfuric anhydride, combined with the base polymer 
generates. 
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[0022] By becoming the single bond which carried out ring breakage of the double bond, and the 
sulfonic group combined when the polymer which has (b) sulfonic-acid (salt) radical of this 
invention (**) made water or a basic compound act on this intermediate field, remained, a double 
bond is obtained, when a hydrogen atom permutes by the sulfonic group. 
[0023] As this basic compound, alkali-metal hydroxide; sodium methoxide, such as a sodium 
hydroxide, a potassium hydroxide, and a lithium hydroxide, A sodium ethoxide, a potassium 
methoxide, sodium-t-butoxide, Alkali-metal alkoxides, such as potassium-t-butoxide; A sodium 
carbonate, Carbonates, such as potassium carbonate and a lithium carbonate; Methyl lithium, an 
ethyl lithium, n-butyl lithium, sec-butyl lithium, an amyl lithium, propyl sodium, Methyl magnesium 
chloride, an ethyl magnesium star's picture, propyl magnesium iodide, Organometallic compounds, 
such as diethyl magnesium, diethylzinc, triethylaluminum, and triisobutylaluminum; Aqueous 
ammonia, Amines, such as a trimethylamine, triethylamine, tripropylamine, tributylamine, a 
pyridine, an aniline, and a piperazine; metallic compounds, such as sodium, a lithium, a potassium, 
calcium, and zinc, can be mentioned. Using these basic compounds by the one-sort independent can 
also use two or more sorts together. In these basic compounds, an alkali-metal hydroxide and 
aqueous ammonia are desirable, and especially a sodium hydroxide and a lithium hydroxide are 
desirable. 

[0024] the sulfonation agent which used the amount of the basic compound used — if two mols or 
less are 1.3 mols or less preferably and it exceeds two mols to one mol, unreacted basic compounds 
increase in number, and the purity of a product falls and is not desirable. In the case of the reaction 
of this intermediate field and a basic compound, the above-mentioned basic compound can also be 
used in the form of a water solution, or it can also be used for a basic compound to an inactive 
organic solvent, dissolving. Aromatic hydrocarbon compounds, such as benzene besides the organic 
solvent of the above-mentioned various kinds as this organic solvent, toluene, and a xylene; alcohols, 
such as a methanol, ethanol, propanol, isopropanol, and ethylene glycol, etc. are mentioned. Two or 
more sorts can use these solvents suitably, mixing. 

[0025] When using a basic compound as a water solution or an organic solvent solution, basic 
compound concentration is usually about 10-50 % of the weight preferably one to 70% of the 
weight, moreover, this reaction temperature — usually -30-+150 degrees C, preferably, it is carried 
out at +50-+ 100 degrees C still more preferably, and either under ordinary pressure, reduced 
pressure, or pressurization can be carried out 0-+120 degrees C. Furthermore, this reaction time is 
usually 0.5 - 5 hours preferably for 0.1 to 24 hours. 

[0026] Moreover, the polymer which has (b) sulfonic-acid (salt) radical which is one of the 
constituents of the cleaning agent for semi-conductor components of this invention (**) is obtained 
even if it carries out the polymerization (**) of the monomer which has a sulfonic-acid (salt) radical. 
As a monomer which has a sulfonic-acid (salt) radical, they are an isoprene sulfonic acid, an 
acrylamide (meta)-isobutane sulfonic acid, a styrene sulfonic acid, a metallyl sulfonic acid, a vinyl 
sulfonic acid, an allyl compound sulfonic acid, an iso amylene sulfonic acid, and the following 
general formula (I), for example. The partial saturation (meta) allyl compound ether system 
monomer (for example, [a 3-ant ROKISHI-2-hydroxy propane sulfonic acid and a 3-meta-ant 
ROKISHI-2-hydroxy propane sulfonic acid]), [0027] which are expressed 
R 1 

I 

CE2 =C 
I 

CH 2 ~0-CH 3 -CH-(0-C 3 H4) t -(CM^b -Y 
I 

CH2 -(O-CaHJc -(O-CsEfe)a -Z 
(I) 

[0028] The integer of that a hydrogen atom or the alkyl group of carbon numbers 1-8, and a-d of Rl 
are the same or a difference, 0, or 1-100 was shown among [type (however, a+b+c+d=0-100), the 
unit (OC two H4) and the unit (OC three H6) are combined in order of arbitration, Y and Z are a 
sulfonic group or a hydroxyl group, and at least one side of Y and Z is a sulfonic group. ] Sulfoethyl 
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(meta) acrylate, the conjugated diene sulfonic acid expressed with the following general formula (II) 
(for example, 2 -methyl- 1,3-butadiene-l -sulfonic acid) 



R 3 R 4 R 5 R* 

[0030] (R2 -R7 is a hydrogen atom, the alkyi group of carbon numbers 1-8, the aryl group of carbon 
numbers 6-20, or -S03 X among a formula.) X is a hydrogen atom, a metal atom, ammonium, or an 
amino group here. R2 -R7 The acrylamide (meta)-isobutane sulfonic acid whose at least one is -S03 
X, 2-hydroxy-3-acrylamide propane sulfonic acids, these salts, etc. are mentioned. Preferably, they 
are an isoprene sulfonic acid, acrylamide (meta)-isobutane sulfonic acids, and these salts. They are 
an isoprene sulfonic acid, acrylamide (meta)-isobutane sulfonic acids, and these salts especially 
preferably. Using it by the one-sort independent can also be mixed and used for these sulfonic-acid 
(salt) radical content monomers for two or more sorts. 

[0031] What has a method [ be / the same as that of the approach of manufacturing the above- 
mentioned (a) component / it ] of manufacturing a polymer is mentioned from the monomer which 
has the sulfonic-acid (salt) radical (above-mentioned [ b ]) (**). Moreover, as for the polymer which 
has (b) sulfonic-acid (salt) radical (**), it is desirable that it is water solubility in order to consider as 
the cleaning agent for semi-conductor components, and the thing same as a class of cation kind for 
making it water solubility as the thing to the above-mentioned (a) component is mentioned. The 
amount of the above-mentioned (b) component used is 10 % of the weight still more preferably 5% 
of the weight or more preferably to the whole (a) - (c) component. A scratch becomes easy to do and 
is not desirable when metal (ion) removal ability may fall when it uses as a cleaning agent that it is 
less than 5 % of the weight, and it is used as an abrasives constituent. 

[0032] Moreover, the polymer which has (c) phosphonic acid (salt) radical which is one of the 
constituents of the cleaning agent for semi-conductor components of this invention (**) carries out 
the polymerization (**) of vinyl phosphonic acid and its salt, and is obtained. Here, vinyl phosphonic 
acid (salt) can use together one sort or two sorts or more. What has a method [ be / the same as that 
of the approach of manufacturing the above-mentioned (a) component / it ] of manufacturing a 
polymer from the above-mentioned (c) phosphonic acid (salt) (**) is mentioned. Moreover, as for 
the polymer which has (c) phosphonic acid (salt) radical (**), it is desirable that it is water solubility 
in order to consider as the cleaning agent for semi-conductor components, and the thing same as a 
class of cation kind for making it water solubility as the thing to the above-mentioned (a) component 
is mentioned. 

[0033] The amount of the above-mentioned (c) component used is 10 - 30 % of the weight still more 
preferably five to 50% of the weight preferably to the whole (a) - (c) component. A polish rate falls 
and is not desirable when metal (ion) removal ability may fall when it uses as a cleaning agent that it 
is less than 5 % of the weight, and it is used as an abrasives constituent. On the other hand, even if it 
adds exceeding 50 % of the weight, the effectiveness of balancing it is not acquired and it is not 
economical. 

[0034] As a (a) - (c) component of this invention, they are a carboxylic-acid system polymer (salt) / 
sulfonic-acid system polymer (salt) / phosphonic acid system polymer (salt), a carboxylic-acid 
system polymer (salt) / sulfonic-acid system polymer (salt), and a sulfonic-acid system polymer 
(salt) / phosphonic acid system polymer (salt) preferably. 

[0035] As for the cleaning agent for semi-conductor components of this invention, it is desirable that 
the concentration of the whole (a) - (c) component uses it 0.1 to 20% of the weight into water and/or 
a hydrophilic organic solvent (henceforth a "solvent"), dissolving so that it may become 1.0 - 10 % 
of the weight preferably especially. The effectiveness that it balances concentration when a cleaning 
effect is not fully demonstrated but concentration makes it high concentration on the other hand at 
less than 0.1 % of the weight exceeding 20 % of the weight cannot be expected, and it is not 
efficient. 
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[0036] As water, distilled water, deionized water, tap water, industrial water, etc. can choose suitably 
among the above-mentioned solvents. Moreover, alcohol, the ether, a ketone, etc. are mentioned as 
other solvents. Especially, the thing which uses water as a principal component, especially water are 
desirable. As an example of alcohols, among the above-mentioned hydrophilic organic solvents A 
methanol, ethanol, n-propyl alcohol, i-propyl alcohol, n-butyl alcohol, sec-butyl alcohol, t-butyl 
alcohol, n-hexyl alcohol, n-octyl alcohol, ethylene glycol, A diethylene glycol, triethylene glycol, 
ethylene glycol monobutyl ether, Ethylene glycol monoethyl ether acetate, diethylene glycol 
monoethyl ether, propylene glycol monomethyl ether, propylene monomethyl ether acetate, 
diacetone alcohol, etc. can be mentioned. Moreover, as an example of ether, an acetone, a methyl 
ethyl ketone, methyl isobutyl ketone, diisobutyl ketone, etc. are mentioned considering a 
tetrahydrofuran, dioxane, etc. as an example of ketones, these hydrophilic organic solvents are one- 
sort independent — it is — two or more sorts can be used together. 

[0037] It is desirable to blend a phosphonic acid compound with the cleaning agent for semi- 
conductor components of this invention further. A phosphonic acid compound Phosphonic acid, 
amino trimethylene phosphonic acid, The 1 -hydroxy ethylidene -1, 1-diphosphonic acid, ethyl 
phosphonic acid, Isopropyl phosphonic acid, butyl phosphonic acid, methylene diphosphonic acid, 1- 
hydroxy ethylidene- 1-diphosphonic acid, 1, and 1 -aminoethane diphosphonic acid, 1 and 1 -hydroxy 
propane diphosphonic acid, 1, and 1 -amino butane diphosphonic acid, Ethylenediamine tetramethyl 
phosphonic acid, hexamethylenediamine tetramethyl phosphonic acid, Diethylenetriamine- 
pentamethyl phosphonic acid, 2-phosphono acetic acid, 2-phosphono propionic acid, 2-phosphono 
Succin acid, 2-phosphono butane - 1, 2, 4, - tricarboxylic acid, and these salts are mentioned. 
Preferably, they are phosphonic acid, amino trimethylene phosphonic acid, the 1 -hydroxy ethylidene 
-1, 1-diphosphonic acid, and 2-phosphono butane. - They are 1, 2, 4, - tricarboxylic acid, and its salt. 
A phosphonic acid compound is a low molecular weight compound from which the polymer which 
has the above-mentioned phosphonic acid (salt) radical (**) differs. In addition, a phosphonic acid 
compound can use together one sort or two sorts or more. 

[0038] When metal (ion) removal ability falls when it uses preferably that it is less than [ .0.1 % of 
the weight ] which is 1 - 50 % of the weight as a cleaning agent still more preferably 0.1 to 100% of 
the weight to the amount of the whole (a) - (c) component, and it is used as an abrasives constituent, 
sufficient polish rate of the amount of the above-mentioned phosphonic acid compound used obtains 
and is not desirable. On the other hand, even if it adds exceeding 100 % of the weight, the 
effectiveness of balancing it is not acquired. 

[0039] Into the cleaning agent for semi-conductor components of this invention, the other water- 
soluble (**) polymers (salt) other than the polymer (**) of the - (c) component (above-mentioned 
[ a ]) can also be blended. What is obtained by carrying out the polymerization (**) of at least one 
sort chosen from the group of the monomer containing nitrogen atoms, such as a monomer which 
has the frame which originates in the monomer, ethyleneoxide, or propylene oxide which has a 
hydroxyl group as other water-soluble (**) polymers (salt), an amine, and an amide, and other 
monomers is mentioned. 

[0040] As a monomer which has a hydroxyl group, for example Vinyl alcohol, allyl alcohol, 
Unsaturated alcohol, such as methylvinyl alcohol, ethyl vinyl alcohol, and a vinyl glycolic acid 
Hydroxymethyl (meta) acrylate, hydroxyethyl (meta) acrylate, Hydroxypropyl (meta) acrylate, 
polyethylene-glycol monochrome (meta) acrylate, Polypropylene-glycol monochrome (meta) 
acrylate, glycerol monochrome (meta) acrylate, GURISERORUJI (meta) acrylate, 
polytetramethylene glycol monochrome (meta) acrylate, Polytetramethylene GURIKORUJI (meta) 
acrylate, butanediol monochrome (meta) acrylate, Hydroxyl-group content (meta) acrylic ester, such 
as hexandiol monochrome (meta) acrylate, pentaerythritol monochrome (meta) acrylate, and hydroxy 
phenoxy ethyl (meta) acrylate, is mentioned. It is hydroxyethyl (meta) acrylate preferably. 
[0041] As a monomer which has a frame originating in ethyleneoxide or propylene oxide, they are 
polyoxyethylene mono-methacrylate (2-20 mol addition product of alkylene oxide), and the 
compound which has the structure expressed with the following general formula (III), 
CH, =CR 8 -COO- (AO) — R 9 

(Ill) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 6/27/2006 



JP,2001-064685,A [DETAILED DESCRIPTION] 



Page 8 of 15 



(As for R8, a hydrogen atom or a methyl group, and R9 are the aliphatic series radicals or aromatic 
series radicals of carbon numbers 1-18 among a formula, and A is a methylene group, a propylene 
radical, and a tetramethylen radical) etc. — it is mentioned. It is polyoxyethylene mono-methacrylate 
(five mol addition product of ethyleneoxides) preferably. 

[0042] As a monomer containing a nitrogen atom, for example Acrylamide (meta), N-methyl (meta) 
acrylarnide, N-ethyl (meta) acrylamide, N-n-propyl (meta) acrylamide, N-isopropyl (meta) 
acrylamide, N-dimethyl (meta) acrylamide, N-diethyl (meta) acrylamide, N-G n-dipropyl (meta) 
acrylamide, N-methyl-N-ethyl (meta) acrylamide, N-vinyl formamide, 2-vinylpyridine, 4- 
vinylpyridine, N-vinyl pyrrolidone, etc. are mentioned. Preferably, they are acrylamide (meta), 
dimethyl (meta) acrylamide, and vinylpyridine. 

[0043] As other monomers, vinylcyanide compounds, such as aliphatic series conjugated dienes, 
such as aromatic series vinyl compounds, such as styrene, alpha methyl styrene, vinyltoluene, and p- 
methyl styrene, a butadiene, an isoprene, 2-Krol-l,3-butadiene, and 1-Krol- 1,3 -butadiene, and 
acrylonitrile (meta), phosphoric-acid compounds other than phosphonic acid, etc. are mentioned, the 
above-mentioned monomer — one sort ~ or two or more sorts can be used. 
[0044] What has a method [ be / the same as that of the approach of manufacturing the above- 
mentioned (a) component / it ] of manufacturing the above and other water-soluble (**) polymers 
(salt) is mentioned. Moreover, as for other water-soluble (**) polymers (salt), it is desirable that it is 
water solubility in order to consider as the cleaning agent for semi-conductor components, and the 
thing same as a class of cation kind for making it water solubility as the thing to the above- 
mentioned (a) component is mentioned. The amount of the water-soluble (**) polymer (salt) of 
others which are contained in the cleaning agent for semi-conductor components of this invention is 
20 or less % of the weight still more preferably 30 or less % of the weight preferably to the amount 
of the whole (a) - (c) component. It is [ a fall of a washing polish rate, an increment in a scratch, 
etc. ] and is not desirable, when it exceeded 30 % of the weight, and the removal ability of a metal 
(ion) and an inorganic particle falls when it is used as a cleaning agent and it is used as an abrasives 
constituent. 

[0045] In addition, it is also possible to use together other well-known cleaning agent components to 
the cleaning agent for semi-conductor components of this invention. As other cleaning agent 
components, for example Ethylenediaminetetraacetic acid (EDTA), A transformer -1,2- 
cyclohexanediaminetetraacetic acid (CyDTA), Nitrilotriacetic acid (NT A), 

diethylenetriaminepentaacetic acid (DTP A), Others [ carboxylic acids /, such as compounds, such as 
an N-(2-hydroxyethyl) ethylenediamine-N, N 1 , and N'-Tori acetic acid (EDTA-OH), and a salt of 
those, / poly amino ], Oxalic acid, a citric acid, a gluconic acid, a succinic acid, a tartaric acid, a 
fumaric acid, a malic acid, Inorganic acids, such as organic acids, such as a pyrophosphoric acid, a 
lactic acid, and a benzoic acid, hydrogen fluoride, a hydrogen peroxide, carbonic acid, a 
hydrochloric acid, perchloric acid, a nitric acid, a sulfuric acid, a sulfurous acid, persulfuric acid, a 
phosphoric acid, phosphorous acid, and hypophosphorous acid, and the organic acid which has these 
as functional groups are mentioned. Generally, as for these compounds, it is desirable to use it in the 
form of salts, such as a salt with alkaline earth metal, such as alkali metal, such as a proton type 
which is used in the form of a free acid or a salt, and does not have a bad influence on semi- 
conductor manufacture at a property, ammonium salt, an amine salt, and a lithium, sodium, a 
potassium, magnesium, and calcium, zinc, aluminum, nickel, iron, etc. Especially, salts, such as 
ammonia, an amine, and a potassium, are still more desirable, and are salts with ammonia and a 
potassium most preferably. These compounds can also be used by the one-sort independent, and can 
also use two or more sorts. Moreover, the amount of these compounds used is usually below 5 time 
weight to the amount of the whole (a) - (c) component of this invention, although there is especially 
no limit. Moreover, in order to raise a cleaning effect, functional water, such as various alkali 
solutions, ozone water, and oxidation reduction water, may be used together. 

[0046] Although the cleaning agent for semi-conductor components of this invention is used in order 
to mainly remove the metal impurity based on the polish particle which remained on the components 
for semi-conductors after CMP, as operation, there is especially no limit and it can adopt a well- 
known approach. Moreover, before washing using the cleaning agent of this invention, it is also 
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possible to gather the removal effectiveness of a metal impurity further to behind by enforcing the 
well-known washing approaches, such as use of a well-known cleaning agent or soak cleaning, 
paddle washing, spray washing, brush washing, and ultrasonic cleaning. Although there is especially 
no limit in PH of the cleaning agent of this invention, it can be used by 1-12 and is usually 3-9 
preferably [ it is desirable and ] to 2-10, and a pan. If out of range, washing capacity declines, or 
there is this case where the corrosion of a metal part arises, and it is not desirable. PH can be 
adjusted by adding choosing the class of counter ion kind suitably or an acid, and a base. For 
example, H+ used for a counter ion PH can be adjusted by changing the rate of alkali components, 
such as ammonia ion (NH3+). Moreover, service temperature is usually 5-50 degrees C. 
[0047] There are few loads to an environment, and since the cleaning agent for semi-conductor 
components of this invention has a cleaning effect to impurities, such as Fe, Mn, aluminum, Ce, Cu, 
W, Ti, etc. based on CMP polish abrasive grains, such as a silica, an alumina, etc. which remained 
on semi-conductor components after chemical mechanical polishing, the metal impurity contained in 
CMP, or metal wiring, it is useful to washing of semi-conductor components, such as a semi- 
conductor substrate, an interlayer insulation film, and metal wiring. 

[0048] Moreover, the semi-conductor components cleaning agent of this invention can be used also 
as a polish assistant in the constituent for polish used for grinding front faces, such as semi- 
conductor components, such as a semi-conductor substrate, record-medium components, and 
components for optics. As the above-mentioned abrasives, what is usually used as a polish abrasive 
grain can be used suitably. As a polish particle size, for example, a diamond particle, an alumina 
particle, a silicon carbide (SiC) particle, a magnesium oxide particle, a cerium oxide particle, a 
zirconium dioxide particle, a chromia (Cr 203) particle, a fumed silica particle, a colloidal silica 
particle, etc. are mentioned. As objects for polish, such as a semi-conductor substrate, a substrate for 
record media, and components for optics, especially, an alumina particle, a SiC particle, a cerium 
oxide particle, a zirconium dioxide particle, a fumed silica particle, a colloidal silica particle, etc. are 
mentioned, and they are an alumina particle, a fumed silica particle, and a colloidal silica particle 
preferably. Also in an alumina particle, a gamma-alumina particle, a delta alumina particle, a theta 
alumina particle, an eta alumina particle, and an amorphism alumina particle are desirable. These 
may be independent one sort or may be used combining two or more sorts. 
[0049] Generally, a big particle is crushed to a polish abrasive grain, and there are a thing of the 
crushing type obtained by classifying in a desired grain size and a spherical type thing which it 
makes generate from the colloidal solution in it. As a crushing type, by the wet slurry method, 
pulverizing equipments (ball mill etc.) grind and the thing which depends a big and rough particle on 
a jet stream by gravitational settling, the thing obtained by carrying out centrifugal separation, and 
the dry type method and which is obtained by carrying out grinding classification is mentioned, for 
example. When the same particle size compares, compared with a spherical type thing, a crushing 
type thing has a large specific surface area, and its polish rate is also large. Although it can be used 
by both of the types as abrasives of this invention when grinding an interlayer insulation film and a 
metal membrane, it is a crushing type thing preferably. 

[0050] 0.001-10.0 micrometers of 0.01-5.0 micrometers of mean particle diameter of a polish 
abrasive grain are 0.02-3.0 micrometers especially preferably still more preferably preferably. A 
polish rate falls remarkably that it is less than 0.001 micrometers, and on the other hand, if it exceeds 
10.0 micrometers, it will become difficult to maintain the surface smoothness of the front face of a 
ground object. Moreover, it can also be used combining the abrasives of size particle size. In 
addition, the above-mentioned mean particle diameter measures the particle size obtained by for 
example, SEM observation and TEM observation, and is obtained. 

[0051] the degree of hardness of a polish abrasive grain - Knoop hardness (JIS Z2251) — desirable - 
- 600-10,000 - further - desirable - 1,000-5,000 - it is 1,500-3,000 especially preferably. 
Sufficient polish rate cannot be obtained as Knoop hardness is less than 600, but productivity falls, 
on the other hand, if 10,000 is exceeded, the surface smoothness of the front face of a ground object 
will fall, and quality will deteriorate. Moreover, the specific surface area of the above-mentioned 
polish abrasive grain is 3-4 to 2-5, and a pan preferably [ it is desirable, and 0.1-50m2 / g, and 
specific gravity are desirable, and ]. It is desirable in respect of the dispersibility at the time of being 
handling nature and polish as specific gravity is this within the limits, and recovery reusability. 
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[0052] The above-mentioned abrasives are used as slurry-like a constituent for polish with a polish 
assistant. Although the blending ratio of coal of the abrasives in the constituent for polish can be 
suitably chosen according to the quality required of the viscosity and the ground object of the 
constituent for polish, it is 1 - 30 % of the weight especially preferably 0.1 to 35% of the weight still 
more preferably 0.01 to 40% of the weight preferably. If a target polish [ be / it / less than 0.01 % of 
the weight ] property is not acquired but it, on the other hand, exceeds 40 % of the weight, since the 
viscosity of a constituent will become high too much, it is not desirable. 

[0053] The following reason can be considered as a reason the polish effectiveness goes up and the 
surface smoothness on the front face of polish goes up, by including the polish assistant which the 
constituent for polish of this invention becomes from the semi-conductor components cleaning agent 
of this invention. That is, when a polish assistant sticks to the polish waste generated by polish, the 
cohesive force committed between polish waste declines, polish waste distributes to homogeneity in 
the constituent for polish, and is quickly removed from the front face of a ground object, and an 
always new field exposes the front face of a ground object. Moreover, when a polish assistant sticks 
to abrasives, the condition of having decentralized to homogeneity and having been caught by the 
scouring pad front face is maintained, the amount of abrasives used for polish increases, the load 
concerning each abrasives falls, and abrasives act on a ground object front face at homogeneity. 
Furthermore, the polish assistant which consists of a semi-conductor components cleaning agent of 
this invention is extremely stable, and since it can perform polish processing also in high 
pressurization conditions, the rise of a polish rate is possible for it. 

[0054] The polish assistant of this invention consists of a semi-conductor components cleaning agent 
containing at least two sorts of polymers (**) of the polymers which have the polymer which has (a) 
carboxylic-acid (salt) radical (**), the polymer which has (b) sulfonic-acid (salt) radical (**), and (c) 
phosphonic acid (salt) radical (**). The amount of the polish assistant used of this invention is 0.01 - 
5 % of the weight still more preferably 0.001 to 10% of the weight preferably in the constituent for 
polish. If sufficient polish property may not be acquired as it is less than 0.001 % of the weight, and 
it, on the other hand, exceeds 10 % of the weight, improvement in the addition effectiveness is not 
found and it is not effective. 

[0055] the relation of the loadings of the abrasives and the polish assistant in this invention — the 
ratio of concentration [concentration (% of the weight) of the concentration (% of the weight) / 
polish assistant of abrasives] of the abrasives in the constituent for polish, and a polish assistant — 
desirable - 0.1/40 / 0.01 - further - desirable - 1/30 / 0.1 ~ it blends so that it may be especially set 
to 5 / 10 - 25/1 preferably. [ 20-30 ] [ 30-40 ] The fall of the polish effectiveness arises that it is less 
than 0.1/30, and on the other hand, if 40/0.01 is exceeded, the effectiveness which blended the polish 
assistant will not fully be discovered. 

[0056] The solvents blended with the constituent for polish of this invention are the above- 
mentioned water and/or a hydrophilic organic solvent. Usually, it mixes with a solvent and a polish 
abrasive grain, and let the polish assistant which consists of the above-mentioned cleaning agent for 
semi-conductor components be slurry- like the constituent for polish. The same thing as what was 
mentioned as a solvent which dissolves and uses the above-mentioned cleaning agent for semi- 
conductor components as the above-mentioned solvent is mentioned, a solvent is one-sort 
independent - it is — two or more sorts can be used together. The solid content concentration in the 
constituent for polish of this invention is 10 - 30 % of the weight especially preferably five to 40% of 
the weight still more preferably one to 60% of the weight preferably. If sufficient polish property 
may not be acquired as solid content concentration is less than 1 % of the weight, and it, on the other 
hand, exceeds 60 % of the weight, improvement in the addition effectiveness is not found and it is 
not effective. 

[0057] although there is especially no limit in PH of the constituent for polish of this invention — 
usually - 1-13 - desirable — 2-12 — it can be used by 3-1 1 still more preferably. If out of range, a 
polish assistant becomes unstable, polish capacity declines, or there is this case where the corrosion 
of a metal part arises, and it is not desirable. Accommodation of PH can be performed like 
accommodation of PH of the above-mentioned cleaning agent. Well-known additives other than the 
above-mentioned polish assistant, such as various thickeners, a dispersant, and a rusr-proofer, can be 
added to the constituent for polish of this invention. These additives are preferably contained zero to 
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3% of the weight in the polish assistant of this invention. 

[0058] The constituent for polish of this invention is used mainly for polish of the components for 
semi-conductors, record-medium components, and the components for optics. Brittle materials, such 
as ceramics, such as metals, such as a metal membrane by which the tungsten used in a semi- 
conductor manufacture process, copper, aluminum, etc. were wired as the quality of the material of 
the object ground [ these ], for example, and an aluminium alloy by which nickel-P plating was 
carried out, silicon, a vitrified carbon material, glass, aluminum 203, and TiC, are mentioned. As the 
above-mentioned vitrified carbon material, the thing used as the structure which graphite distributed 
etc. is mentioned into the matrix of amorphous carbon, for example. 

[0059] As a configuration of the object ground [ these ], the thing of various configurations, such as 
the shape of the shape of the shape of the shape of the shape of a disk and a plate and slab and prism 
and a lens, is mentioned, for example. Rough polish (wrapping) of the above-mentioned ground 
object is carried out to polish which uses the constituent for polish of this invention, and 0.01-1 
micrometer of things preferably made into 0.05-0. 5-micrometer surface roughness is usually used for 
it. In addition, the surface roughness in this invention is center line average granularity Ra, and is 
measured using Tari 0 step made from rank Taylor HOBUSON. 

[0060] As operation of the constituent for polish of this invention, there is especially no limit and it 
can adopt a well-known approach. For example, SPEED A double-sided grinder made from FAM 9B 
mold can perform polish processing, the processing pressure force — usually — 10 - 2,000 gf/cm2 - 
5-70 degrees C of working temperature of 50 - 500 gtfcm2 and floor to floor time are usually 5-50 
degrees C preferably for 1 to 100 minutes for 0.5 to 150 minutes, since [ moreover, ] the degree of 
hardness (based on JIS K6301) of a scouring pad can raise surface surface smoothness so that it is 
hard - usually - 86-99 - it is 88-95 preferably. As an ingredient of a scouring pad, resin complex, 
such as resin, such as foaming polyurethane, a polyester nonwoven fabric, and complex of 
polyurethane, etc. is mentioned, for example. Furthermore, 10 - 60rpm and the constituent flow rate 
for polish of a lower lapping plate rotational frequency are usually parts for 10-200ml/preferably by 
3-300ml/five to 100 rpm. 

[0061] The constituent for polish of this invention fits chemical mechanical polishing (CMP), such 
as semi-conductor components, such as a semi-conductor substrate and an interlayer insulation film, 
and record-medium components which consist of a brittle material like a glassy carbon substrate, a 
glass substrate, and a ceramic substrate, components for optics, and makes the front face of a ground 
object flat, and can make a polish rate high. In addition, in this invention, with a "substrate", it is not 
restricted to the thing of a configuration which has the flat-surface section, but the thing of a 
configuration which has the curved-surface section is also included. 
[0062] 

[Example] Although an example is given and this invention is explained still more concretely 
hereafter, this invention is not limited to the following examples. In addition, % in an example and 
especially the section are weight criteria unless it refuses. Moreover, various kinds of measurement 
in an example is the followings, and was made and carried out. 

[0063] Weight-average-molecular-weight weight average molecular weight (Mw) converts the result 
judged with gel permeation chromatography (GPC) using the calibration curve which created sodium 
polystyrene sulfonate as a correlation sample. Here, the Measuring condition of GPC is as follows. 
Column; **G3000PWXL [the TOSOH CORP. make] 
Column; **GMPWXL [TOSOH CORP. make] 
Column; **GMPWXL [TOSOH CORP. make] 

A sample is introduced into a serial for a column in order of [ side / bond and column **]**- **. 
Detector;] by differential refractometer RI-8021 [TOSOH CORP. 
Eluate; water / acetonitrile / sodium-sulfate =2,100/900/15 (weight ratio) 

rate-of-flow; - a part for 1 .0ml/- temperature; - 40-degree-C sample concentration; — 0.2% sample 
injection rate;400microl [0064] The double-sided grinder performed polish processing for the wafer 
substrate with a copper film with a diameter of 2.5 inches which set surface roughness to 0.1 
micrometers by polish rough polish using the constituent for polish. In addition, the surface 
roughness (center line average granularity Ra) of a ground object was measured using Tari 0 step 
made from rank Taylor HOBUSON. The processing conditions are as follows. 
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Double-sided grinder: Degree-of-hardness:90 of lap master company make and a form LGP-510 
processing-pressure force: 150 gf/cm2 floor-to-floor-time:2 minute working temperature:25 degree-C 
scouring pad (based on J1S K6301) 

number of lower lapping plate rotations: — constituent flow rate for 50rpm polish: — a part [0065] for 
50ml/ The wafer substrate with a polish rate copper film was ground on the above and these 
conditions, and the polish rate (a part for micrometer/) was found by the bottom type (IV)- 
Polish rate (a part for micrometer/) = [the thickness (micrometer) of the copper film after thickness 

(micrometer)-polish of the copper film before polish] / polish time amount (minute) (IV) 

In addition, the thickness (micrometer) of a copper film measured sheet resistance by direct-current 4 
probe with the resistivity measurement machine (NPS company make, form sigma-5), and computed 
it by the bottom type (V) from this sheet resistance and copper resistivity. 

Thickness (micrometer) = [resistivity (ohm/cm) of sheet resistance (ohm/cm 2) x copper] xl04 of a 
copper film (V) 

[0066] The number optical microscope of scratches was used, six front faces of the substrate ground 
by one 50 times the scale factor of this were observed every 60 degrees, and the number of scratches 
was measured. The depth of a scratch was measured by Zygo made from Zygo. The valuation basis 
is as follows. 

O : a scratch with a depth of 0.05 micrometers or more is less than 0.5 to one visual field. 
**: A scratch with a depth of 0.05 micrometers or more is 0.5-1 to one visual field, 
x: A scratch with a depth of 0.05 micrometers or more exceeds one within one visual field. 
[0067] 500g of acrylic-acid water solutions of 120% concentration of examples of reference and the 
thing which dissolved 14g of hydrogen peroxide solution 35% were equally dropped over 10 hours 
into the container of 21. of content volume which prepared l,000g of water, agitating under reflux. 
After dropping termination, after maintaining under 2-hour reflux, the aqueous ammonia solution 
neutralized, the counter ion was made into (NH3+), and the ammonium salt (A) of an acrylic-acid 
polymer was obtained. The weight average molecular weight of a polymer (salt) was 20,000. 
[0068] In the example 1 of example of reference 2 reference, except having changed 500g of acrylic- 
acid water solutions of concentration into 500g of acrylamide-isobutane sulfonic-acid water 
solutions of 20% concentration 20%, it carried out like the example 1 of reference, and the 
ammonium salt (B) of an acrylamide-isobutane sulfonic-acid polymer was obtained. The weight 
average molecular weight of a polymer (salt) was 18,000. 

[0069] In the example 1 of example of reference 3 reference, 500g of acrylic-acid water solutions of 
concentration was changed into 500g of itaconic-acid water solutions of concentration 20% 20%, 
except having made the counter ion into (H+), it carried out like the example 1 of reference, and the 
itaconic-acid polymer (C) was obtained. The weight average molecular weight of a polymer was 
3,000. 

[0070] In the example 1 of example of reference 4 reference, 500g of acrylic water solutions of 
concentration was changed into 500g of styrene sulfonic-acid water solutions of concentration 20% 
20%, except having made the counter ion into (H+), it carried out like the example 1 of reference, 
and the styrene sulfonic-acid polymer (D) was obtained. The weight average molecular weight of a 
polymer was 14,000. 

[0071] In the example 1 of example of reference 5 reference, 500g of acrylic-acid water solutions of 
concentration was changed into 500g of vinyl phosphonic acid water solutions of concentration 20% 
20%, except having made the counter ion into (H+), it carried out like the example 1 of reference, 
and the vinyl phosphonic acid polymer (E) was obtained. The weight average molecular weight of a 
polymer was 3,000. 

[0072] Styrene / lOOg of isoprene (20 / 80 mole ratios) random copolymers were taught to the 
container of 31. of example of reference 6 content volume, and it dissolved in it at 11. of dioxanes. 
After the dissolution, the sulfuric anhydride / dioxane complex (85g/500g) was dropped in the 
container, keeping an internal temperature at 25 degrees C, and was stirred at 25 degrees C after 
dropping for 1 hour. Then, water and ammonia were added, the counter ion was made into (NH3+), 
the solvent etc. was removed, and the ammonium salt (F) of the sulfonation object of styrene / 
isoprene (20 / 80 mole ratios) random copolymer was obtained. The weight average molecular 
weight of a copolymer (salt) was 20,000. 
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[0073] Example l-7Si02 About a silicon wafer with the film, they are 3%KOH water solution, 3% 
Fe(N03)2 water solution, and 3%CuS04. It was immersed in the water solution for 3 minutes one 
by one, it rinsed lightly, and contamination processing was performed. This polluted Si02 The 
concentration of Cu, Fe, and K on the front face of a wafer was measured for the silicon wafer with 
the film using the total reflection fluorescence-X-rays equipment made from Technos (device name; 
TREX-610T). The surface concentration of Cu was [ the surface concentration of 15,000x1010 (an 
atom / cm2) and K of the surface concentration of 100x1010 (an atom / cm2) and Fe ] 90x1010 (an 
atom / cm2). Next, the water solution which contains the phosphonic acid compound shown in 
concentration and Table 1 a total of 2% by concentration 0.2% was prepared as a penetrant remover 
at a rate (ratio) which shows the polymer (salt) (A-F) of the examples 1-6 of reference in Table 1. In 
addition, the concentration shown in Table 1 is the concentration (%) of a penetrant remover. 
Polluted Si02 40 degrees C of silicon wafers with the film were washed in the penetrant remover for 
3 minutes, after rinsing and desiccation, the concentration of Cu, Fe, and K on the front face of a 
wafer was measured again, and the removal capacity of Cu, Fe, and K was evaluated. A result is 
shown in Table 1 . 

[0074] In example of comparison 1 example 1, it carried out similarly except not using a phosphonic 
acid compound. A result is shown in Table 1 . 

[0075] In example of comparison 2 example 7, it carried out similarly except not using (a) - (c) 
component of this invention. A result is shown in Table 1. As shown in Table 1, it turns out that the 
cleaning agent of this invention excels the example of a comparison in the removal capacity and 
particle removal capacity of Cu, Fe, and K. 
[0076] 
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[0077] By the concentration which shows an alumina abrasive grain [the Sumitomo Chemical Co., 
Ltd. make and trade name:AKP10-alpha alumina] (the purity of 99.9%, mean particle diameter of 
1.0 micrometers, specific surface area of 2.0m 2 / g) in Table 2 as eight to example 14 abrasives 
Hydrogen peroxide solution of 30% of concentration was used 6.7% to the constituent for polish, 
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and at a rate (ratio) which shows a phosphonic acid compound in Table 2 the polymer (salt) (A-F) of 
the examples 1-6 of reference, and if needed, it mixed and stirred so that it might become a total of 
1% of concentration, and the constituent for polish was obtained. In addition, the amount shown in 
Table 2 is the concentration (%) to the constituent for polish which contains water as a solvent. PHs 
were 4-10. The double-sided grinder performed polish processing using the above-mentioned 
constituent for polish. The substrate after polish was washed in the penetrant remover, and the polish 
front face was evaluated. A result is shown in Table 2. 

[0078] In example of comparison 3 example 9, it carried out similarly except not using a phosphonic 
acid compound. A result is shown in Table 2. 

[0079] In example of comparison 4 example 1 1, it carried out similarly except not using a polymer 
(**) (salt). A result is shown in Table 2. As shown in Table 2, when the constituent for polish of this 
invention is used, the number of scratches of a ground object is low, and a polish rate can be made 
high, with surface smoothness maintained. 
[0080] 
[Table 2] 
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[0081] In the above-mentioned example, when ground using the constituent for polish of this 
invention, the surface roughness of a ground object was low, and was able to make the polish rate 
high. Moreover, the constituent for polish of this invention had stable distribution of abrasives, was 
rich in the fluidity, and excellent in handling nature. Furthermore, there was little blinding of a 
scouring pad and it was able to stop cleaning of a scouring pad, and exchange frequency low. 
[0082] 

[Effect of the Invention] If semi-conductor components are washed using the cleaning agent for 
semi-conductor components of this invention, there are few loads to an environment and the metal 
impurity which remains on semi-conductor components after chemical mechanical polishing can be 
removed efficiently. Moreover, the constituent for polish of this invention fits chemical mechanical 
polishing (CMP), such as semi-conductor components, such as a semi-conductor substrate and an 
interlayer insulation film, and record-medium components which consist of a brittle material like a 
glassy carbon substrate, a glass substrate, and a ceramic substrate, components for optics, and the 
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surface roughness of a ground object is low, and can make a polish rate high. 
[Translation done.] 
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u^roM'^x/l^ygL 3 -XfTV o=*^- 2 - 

[0027] 
R 1 
I 

ca =c 
I 

ffl,-0-CB,-{^(0-CH,). -(0-CH 6 ) k -Y 
I 

CB, -(O-CH,). -(O-CH,), -Z 
(I) 

[00 28] Cse*. R 1 {i*^M^4^(i««gCl~ 

1~1 0 0«0^t$r^t (^Jt'L. a + b + c+d = 0 
-10 0). (OC 2 H 4 ) #(5k (OC 3 H 6 ) mfi 
i:i±. ffSC0Jl^T-fe-& LTfcO . Y, ZitX)]s*>m 
mttzteyklimxh*) , Y, ZO^"5r<kt>-^{ix^ 

h. Tie-iR^ (ID T*$*i&ftf&>''xy*/U*yB? 
(0U^{f. 2-^^/w-i, 

*yK) 

[0029] 
I I 

c=c-c=c (ID 

I I I I 

R 8 R 4 R B R 8 
[00 30] (:£*. R 2 ~R 7 ti*SJS^. ^IgJl 

~8£0T;^PS. *^6~ 20 cor u— 

-so 3 xt?>0. ^^txittfif, ^sisf. r 

ytx->AS. kL<«T$/*T$>9. R 2 ~R 7 <0 
'>^<tt-Oti-S0 3 XT'S>S) . (jt^)T^V 
/PTS K - . 2-tK 

o3f>— 3-r^yywrs KrDA-yx/i^t-yi, isi 

-< vru-yx^ys!. (j<^) r^y^rsH 
c:nA><ox;^yg! (^) «#*#»f*J±. is 
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[o o 3 1 ] ±ia ( b ) x)v*>m. (m a£3rr&# 
m.m>t> (ft) ±ie ( a > ^ 

( b > («) (ft) * 

±ta (a) fmizm-hbntmi^ntmfbix 

±ffi ( b ) fifcttOteffliti. ( a ) - ( c ) J&5h£ 

(i i o nm%x-b s . 5 a»%*p-c$> h t „ m$m t 
LxmmLtzmatiz&m u*y) mi&tfi&T-t&m 

x? 5 -yf-a*?**^******* 0 ft £ L< &v^. 

[ o o 3 2 1 * . ^mco^m^shmmmcom^i 
&ft<7)lr>X'$>h (c ) <«) as**** 

(ft) a^w±, tiA^^*>'i8tjj:tf*oa* 

(ft) «£LT»fc*l*. 

UK) ii. l«4fcli2«2LL*«J8T*ft. JJB 
(c ) US) (ft) fi-&ttS:i8£-r&:fr 

UE (a) fi£#£S^-£:^tll«^iwa J ^ 
if hilh, ( c ) («) ££3r*-£ 

(ft) *^«±« *««E»iBiffla*MWk-r4fc«>K. * 

^ao»Ifc LTli, JbiB ( a ) wtizm-b i><r>t H 

[ 0 0 3 3 ] JhfE ( c ) jgftOflHUHi. ( a ) - 
(c ) j£#gflc(C*H,T. #£L<Ji5-5 0fiS%. 
§£>C#£L<«1 0~3 0S*%-C*S. 5fi»%* 
MT* £ fc . ffi^JWfc LTfigJH Lfc*£fcA* ( 4 * 

[0 0 34] #?6BB<0 (a) - (c) f&ftkLX. m 
L<li, a/MfvBWS-att <*> /xwyl^l^ 
Mc («) /#**>«s«** (&) . jJrJMfvR** 
(IS) /x/u* (JS) . x/i^y&ifc 

[0035] *9tmn^mmasfsmmt. 

ic. (a) ~ (c ) fcfrkvwmmto . i~2 omm 

%. »CffiKttl. 0-1 0*»%fc=5rSJ:dtc^ 

ami, jfHWWWi*«-»=fMis*i^. -# % 20 as 
%£Mz-x&m&i,zLtii$&. mmz^om^nm 
X'Z-ryjmfiretc^. 

[00 36] JbE*iJWtf>3fc, frtVXli. M%*. Bi 



-A<S(«)Jitfc0gj: LXIZ. *9J-A>. X.?S->U. n 
-rQtf;i<-T;un— ;k i -rot/UTVUa— ;k n- 
Zf-f-ASDVn—A,^ sec-/f/W3-;K t-Zf 

h'Jxfi/y/'Ja- xfi/>/'j3-^t 
x/UT-tex— h , y'xfi/y/y n-zu^yx^-y^— 
ew^t / ^f ^x-f /i-r-fef - h > >-*r-fe r- >r>v 

n -;W^r t' h Z t ifiX'% h . iti. x.-7->vmn 

irhymnmftmtLxiz. T*by, >t^xt 
y*x#wft>ti&. ztih <7)m*mmmma . is 
[0037] *m&*m<m8,mmmizi^ $ 

*x*ymit-£mzm-&-tZZ\btfK±L\,\ *x*y 
1 -b Hadf^xf-iJT>- 1 . l-^*X*y 

xfijfy-i-^^yg. l. i -rsyx^-y 

^•tJOU^BL 1. 1 - tKnJfy7DA>-;*A*y 
l, i-7Sy7^y^*y8. xf 

fb7^f^*yl> yxfi/yhijTSv-^y 
^yf;^x*yS> 2-*x*y^l!. 2-*x*y 
Tnv*ym. 2—fcx*j+r7>'yW.. 2-*x-&; 
-r*y-\, 2, 4. -hVAJV^ymaxx/zix^ 
mtmft>tih. »±l<h. *x*^n. rsyh'j 
*j-uy*x*ym. i-bHndf^x^-U7 f >--i . 
l-^X*^!!, 2-*^*yy^y-i, 2. 4, 

- b U ^jtf^itfs J: t<^oJMT-S> S . rftx^ 

fttt, Jbie^x^^S (^) S$r*-r-S (ft) Sl=rtfc£ 

ts, i«^^{i2aja±2-effflT'^s. 

[0038] ±K*^*>IM:-&*<0fiEffl»tt. ( a ) 

- (c ) ftifr£ftmzttLX . #£L<(i0. 1-10 

oa»%. $^>^»*t<ai-5o«»%-c'j>s. 
o. inA%*mx~bhtmmtLx®mLtzi%is 
tc, (-f^r^) i&^t&FffiTU t^r. sfstrsjs 

[0039] *^c0^frgEflffldt^FJ+(cli, JblE 
( a ) ~ ( c ) j£#<0 (*) a-&*«0{J*>tC s -g-cOffeO 



(7) 132 001-64685 (P2001-6468 5A) 



TkSft (ft) (&) *K^-*ikfcTft*. * 

(7Xfc<D**§tt (ft) (*s) fc u-tti. 

m.#<?>mfrt>Mttixt:'J?%< fci 1§£ (ft) «£LT 

[0040] *B?£££-r&Jii*f*i: LT(±. flli-Jf. 
b*r.;PT^3— /K rU/PT^a— ^f^Hf— JUT 

?) r^ui^-h. t b'D=3fv-x^ (*?) r? yu 
-k hHo^mif* (^^) 7?'ji/-b, *y 

ifl/V/'Ja-^ty (^^) ^'JT* 
obi^y^yn-zi^y (*?) T7VU—b* 70* 
o-;i^y (y?) T^yp-K ^U-fen— ^ (^ 
?) T^'Jl'-K ;K l Jfb7^fl'>'/ 1 J3-My 

-K ^xyx'j h-y^y (y?) 7?'JP- 

[0 04 1] xf-i^ioj-^MM HtL<{iratri^y^- 
4mm K£*3fct-&^fS£3rr&*»*i: lt{±. *:y 
Tf^f^x^-py^yy^^uV'-h (7;wi/y**t 
4 F2~2 0*;HW85) , feiirriE-^ (ni)-c 

CW, =CR' -COO- (AO) -R" 

(Ill) 

sti ~ 1 8cotiiffimmzfz\z%%mmv$> o . ai** 

[0042] MfRM^Sr^-f LTii, flj*. 

tf. (^^)7?'J^75H, N->fA-(^^)7? 
y;UTSH, N-Xf-zM*?) r^U^TSH, N- 
n-7oe/K^^)7? l J^75F. N-(V7nK 
;K^^)7? , J^75K < N-^f;K^?)7^ 
UiPTSH, N-yif;K^^)7? l J/l'75H, N 
-y-n-y'TntiK^^) T^'J^TSH. 
^-N-xf-7W (.*:$>) 7?'J^75K. N-b*x^ 
t>/UA75K. 2-b'x;l,try^>. 4— t=JHT'J^ 
>\ N-b'xyl/b-o'J K^Srfc'aWbftS. »iL< 

«. (*?) r?y/ur$h\ s>**tm.x*) r?y 



;I^T S H „ b'x/Ub y & . 

[0043] -e<7)ffeomaflci: X+Uy* a- 

^f/^fi/y, bx^WPxy. p-^f;ufi/y 

l-^o/W- 1, 3 
- y ? yx y& foltJBSiftS^x y . ( * * ) 0 
n-hVj\s%t'v>i/Ty{Lt'-Mt-&to, 

[0044] ±ie*<Offil<7)*2gtt (Jt) M^tt (&> £ 
i8ti-5^S«i. ±IS (a) j&H-£Sgjt-rS;fri£i:l§]« 
c9iO«<*tf<5*U>. -?-tf>fBi<7)*l§fi; (ft) 
W («) li. ^NWW*ffl8KWWt-r*fcftfc:, 

toaatfCti, ±fe (a) tfMHzttt?>i>cobmi,i> 
ti&*<7)®<7>*®& (ft) («) ofili. (a) 

~ ( c > u »* l<«3 oa»%m 

t> $^»t»tL<ii2oas%mT-cfc-i». 30a* 

[ o o 4 5 1 =5rfc. *fmvmtmstimwmaa. 

i(EDTA) . h7yx-l, 2-^^D^df-9->-> ; 
TSyeHPK (CyDTA) . xh»Johyftg! (NT 
A) . y'Xfl/>-h'J7S^y^S (DTPA) . 
N- (2-bHodr^-x^) Xfl/^'7S>- N. 
N ' , N' -hyifK (EDTA-OH) %t'mt&M 

ffli. 7 •y-fbkSi. 3§ig-(W<lg. Das. iS«3t 

sik> isr. ffi^s?. sen!. y>-s?. sy>-s. 

(i!tftt^^Si^$•5.ti'^ : 3^v^. 7ohy^^(7. 7^t 

x>7aj§. rsy-is^. yf"7A. -^hy7A. *y-7 

<r>Tl\'i}V±£&m^ SIS. T/PS-^A. - y^r/W. 

At«tfes. ^ti.^crHt:-&!fe«i. lam^T-ffiffl-r 

SCltfC^SU. 20JUiflra'^Sii:tiirigT'^ 
ilS. *%BB«0 ( a ) ~ ( c ) jR^fri^^U 
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[0046] *&w<vm&®smimwte. ±t l 
tv cMPatz^ttJm&it^fcffieSM^*-? 

t hx\miz$ms&< , &»<o^a*8ffl-e#s. 4 
mcoph tzmzmmtti , a*. i ~ 1 2 -effijBr 

#4L<<42-10. $£>£#4L<«:3-9T£> 
<™&&#£ 9 . #4L<3:V^ PHlt *f 

tf. w-f^-yfcujtffl-*-*. h* tT>*—T<t*> (n 

H 3 + ) ^^r^Ufig^Sd^Sr^'fbS^CtT' 
PH^H^olfcms. 4fc. ttffl&KI*. ii 

[0047] *^H^C7)¥^*g?ffiffl^^l»i. SH#^<7) 

Hzft-ot^ Tyu$-^&fcV>CMPflT®gfiL 
cmp ^z^Kh^m^wmhh v ^4&«e&& ft; 

i-^<Fe, Mn, Al, Ce, Cu. W, TiSrfcV) 

[ 0 0 4 8 ] 4*. *w%(?>¥m#i&&mmu. *m 

#<mm$mt lx tsffl^s. ±smmmt lx 

iMgtu. mm. ^^vHSf. t/p 
s^hs^ &ntirjm ( s i c ) twfr?*'*^* 

DS7(Cr 2 0 3 ) ft.?. ta-AHy'JMf. 3 

<t>T'i,. r/t'S-MW. s i cwf. s-fk-feu^A® 

-TJisSi-m.?. ^-t^s-hst-, 
&£V%i%MT)i'$-m.?tf&iL\>\ Ztihii. 18 
m&Ti. 4^(i2aJjLh$rffl^i5«TffiffltTt J J: 



[0049] HRfc, ^satftpfcaw 
hl $mmm (#-ns$pu*f ) t-&#u a*®? 

mm&g.i>*%^. JfwnvmmtttLx. mmtm 
m. ^mm^mm-r^m^. a-hh^^rx'^^mx- 

#£L<im&?'(y<7)i><r)X'h&. 
[0050] mmmkpypmtm*. #4L<<io. o 

01 — 10. 0/zm. ££>£#4L<t40. 01—5. 

1#fci?4L<t40. 02-3. O^mTfcS. 
0. 0 0 l^m*g|T-S>.Si:. W^&g*^L<ffiT 
U — tf. 10. 0jLtmSrj@;LI>i:. wmmwiomwo 

%&g<4. fllxJiL SEMm TEM«8FC»6*l4 

[0051] mmm&rmmz. z-yw%. < j i s 

Z22 5 1 ) **, »4t<«i6 0 0— 1 0. 0 0 0. $ 

6icff*L<tti. 000-5. ooo.mcJfiK 

{41. 500—3, 000-C*>^. 7-78^6 0 0 

TL. 10, 0 0 OS-Si. Sfc. aWS%<7)^® 

f4<0Jt«ffia{i. SF4L<{40. 1-5 Ora^ /g. it 
a*W4t«42-5. $^>(c»4L<ii3-4T-$> 

[0052] ±ummwt. mmmmtmzxvv-tt 
<mmmmf8MtLx&mzti&. mmfmf&m*<m 

mtstih&me&zm txws&fR-? h z. t h 

*^»4U<«0. 0 1M0ifi%. §A,tCif4L< 
(40. 1-35S»%, rnzmt L<lil-30a*% 
X'tbh. 0. 0 l«a%*}HT'S>Si:agi:-r2»Wm# 
4 0*»%S:*ii.i»fc. 

[0053] *^coe«fflffl^fe^. *^HJi0^ft 
fcW*»teTOflft«jWIHW* i t K J: 0 . mSJSiOH 

w^wsi^K^t-s ztizxr>. m-izttWLitLxm® 
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mm&m.tfm*;L. zti?ti<r>mmmzfrfr&$sm&& 

C0054] *&m<mmmm*. < a > 

«g) g£3rt& («) ( b > x)v*>& 

4»C#4 L<tiO. 001-1011%. $^>fc:if£L 
<«0. 0 1 — 5Sm%T'S>l>. 0. 0 0 1S»%5fej?t 

[0055] *^BBt;i3»t| ) ffgMi:WSB)!>a'li:^iE-^ 

mt iwmttomm. (nm%) /mmmmnmg (*a 

%) ) #2L<tiO. 1/30-40/0. 01. 
$££#£L<«:l/20-3 0/0. 
<«5/l 0—2 5/lb%h£olzm'£-fh. 0. 1 
/3 0*»T**fc, SHg^SKOffiT^t. 4 

o/o . oi s-exsfcW^fiWPJ^ie^L^^* 1 ^ 

[0056] *^BB<7)Waffi«afiS%dE^$tLl,SaiJ 

ti. ±i5**jcttx/t^{sa*tt«ii?ga'jf&s. a 

cofrW^ix-S. Mi. ia^MTfcSV->{i2«tLh 

»4M»«tt, L<fil~60«S%. $^K#£L 
<{i5-4 0S*%, b<Jil 0-3011% 

[0057] xmrnommmmsmnp HwttciHiwi 

=5rv^\ as. 1-1 3. #£L<ti2-l 2. 
#tL<ti3-l l"CttJflT#4. ClOffiH^h-C«i. ffi 

IWi. IMlffimco P H<Op®i t oZb tfX'Z 
*!6Bj^i5feffl^c%tw{±. ±ffiBfgB&JW<7)fi!JK. 

zmmmi mmm%b'<Mm<ommzmt 

t < it 0 - 3SS%#*fU> . 
[0058] *2&HflcD8B§ffi*flJ&ftrti. ±i: L/C . 



tf. ^^SitiSST'ffifflSnS^^^xy. IB. T 
/l^S^A^fc'j&W&Sfut&SK. Ni-P*y=Sr$ 

Ji3l*m. A 1 2 O3 • T i C3rfc*Ofc7 5 •/ 

[00591 Zixb&mm®K7>&Vib lt<±. mta . 

mmmmzmm-r&mmizit. ismmm^mmm 

(7 7ty/) LX. a^. 0. 0 1 — l^m. t&£L 
<{±0. 0 5~0. 5uTn<rytmmZlzLtzi><7>$:&m 

^ u 0 xr- -y nm^xm^tih . 

[0060] *m&mmm*mw>miij%:t lx 

speed fam (m mmmmmm9Bmi t zx'om 
mtaxi^x.^. inxs^«. a^. 10-2. 000 

gf/cm* .ff4l<li50-500gf/cmi . 

jnx^raji. a^. 0. 5-1 50*. 

100*. snxasn. as. 5-70-0, »*l<<± 

5-5orr3i^. mm^ y ( J I S 

K 6 3 0 1 ICPM) ti. S«T'S>S{Ji:'«ffiO i Fffl't4$r 
±#$-^«,Cli:* { T-#.5»7t4'). aS. 8 6-9 9. »* 
t<<i88-9 5TS>l>. J9f®^* /H^«^i:LT(i. 

J: t/^ y U ^ y oa-g-f*:^ i:*<7)8l8ia-£ffc& i: 

frw^ns. T^iaerti. as. 5-1 

OOrpm. if^t<(il 0-60rpm. MBfflJfc 
ftSKSIi. aS. 3-3 0 0ml/*. ffiKtilO 
—20 0m i/ttXfoh. 

[0061] ^mmmmmssMt. ^fe^s. * 

smti&ftB&&£Vft¥m®F a *b'<Mt¥tofflmm 
(cmp) tab. WLmmvacommz^iatz l . t^m 
mm&zn<x'*&. ^*5. *mnzt5\,*x. r ssj 

[0062] 

[HJfitWJ KIT. »66^1&*{f. #S&ajl£T£S>fc:JLttW 
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[0063] 

n&Wbfttt. (Mw) {i. y/Wt-ai-ygy^n 
7h/57^- (GPC) CJ:r>T¥!£Ufcl£&&» # 

*7A;®G3000PWXL C3KV- (80 SSD 
*5A;®GMPWXL CSV- (80 123 
*5A; 9 GMPWXL CJfcV- (80 SSD 

&£HS§ : jnHSfcrffR 1-8021 C3KV- (80 SS3 
^St7g;*/T-feh-hU^/mBH-h'J'>A=2, 1 

00/900/1 5 (SAfct) 
852; 1 . 0ml/* 
lag; 4 0°C 
-t>-7-;UilUK ; 0.2% 



[0 0 64] mm. 

fflwe^ciowetpxjr^ofe. wimmm<vtt 

7'V>-^c7)^'J0^.7 i -y7*SrfflV^T^t3t. MJJk 

MBW^S: ISLGP-510 
JlHEfj : 1 50gf /cm* 

Jnx^o : 2# 
SnXSJg: 2 5*C 
iW^7 HOOK : 9 0 ( J I S 
TJtSEBBR: 50r P m 

mmmmLmssM 5 om 1 /# 

[0065] 

(IV) (CiOW^aLS (/*m/fr) 



K630 nzmm) 



■?xr/i4iA4; 400m 1 

(/zm) ) /WSB*ra (#) (IV) 
Srfc. ISBlwJSS (/*m) t±. fitn3«5£& (NPStt «95£U i«0^-hSfitffifc^»tii**^s 

sl izz<o. «ss4Si«jrc^-hffi«;s: <v> ic±9®aiL*:. 

Slffil<Dff£ (jum) = Ci^-hfifilffi (A/cm' ) X^<7)&SW (Q/cm 



) ] X 1 0 4 
[00 6 6] X7 7 y*®L. 

xtmwmz&m lx , 5 ofgTSf®L^««^ 

6 0JK*5#^6Wf««L. X? 5 -yf-<0^Sr«3 
5gL£. X^7-yf"Ogl§(±. Zygo («) fiZyg 

0. 5#5foH. 

A:&$0. 0 5/zmULh^^^ i'^*^ lflBfffc 
0. 5~1#. 

x-.mZO. 0 5/iml2LhC0X^7yf-*^ l«tPtl 
[0067] ##09 1 

20%«S^T^'J^BNc?f?g5 0 0g. 3 5%iIiKt 
*3g*14g£*§&?L£*>?>£. *1, OOOgSrttii 

^'rt^S2 y «y bjnwm+tz* marram 

5j->-5r (NH 3 + ) kU 7^y*W**lW7yt- 

*7Aig (A) («) ^ai^^a-^* 

ii, 2 0. OOOT&oifc. 
[0 0 68] ##082 

i £*$v vt „ 20 %m&<r>T ? u /pg^kiSig 5 o 

0g£. 2 050M6«>T^y^T5K-2->f-A'm 
m->-x;^>^*^?S5 0 0 gtz£KL£:JsU1-tt. ## 
Hli:H«fc£»U r^U^T5H-2-^f-/wra 
nyx)V*vm&-&W<?>T>' : t=.*7J>te (B) *f*fc. 



(V) 



f^tdtiwiiTfsmtt. is, oooti.o 

[0069] ##093 

##09 iKfcwt\ 20 %jfts^r ^ >j >vm.imm. 5 0 

0 g * 2 0 %Wfc«><f * 3 ^»*»«[ 5 0 0 g fc:33E t 

t$4xv% (h* ) fcLfcjaw±. ##0yiki»ia 
tciatu 4? 3 (c) 

M^?HF*td, 3. OOOTiofc. 
[0070] ##094 

##09l^fcV^T. 2 0%m£<DT7V)U*mi&5 0 0 
g £ 2 0 %lgJgc7)Xf - P >-X;W*: >gt?tq§fS 5 0 0 g IC 
^SLT. m*>* (H* ) tU^Hl ##091 

fciiiaHcussu ^wx)v*vwm.&fo (d> 

^. 14.00 OT'fe^ 

tz. 

[007 1] ##095 

##091 iZii^X, 2 0%m&<?>T7 U^K*^?S5 0 
0 g 2r 2 0 %m&.<r> t*-/^X* 5 0 0 g 

*K*^$t (H* ) kLfciaWi. ##091 

tmmzmi&L. b-^w*x*yg!«-^«c (e) 
fc. m^tfaonm^&iftT&ii. 3. ooot'S.-)^. 

[0072] ##096 

rt§«3 'J y h;K0^Stc:, X^-\sV/4 V?\s> ( 2 
0/80^Jt) 7>-rAftfi-^ftcl OOgS-ftii^. 
^^I?-^ 1 »J -y hTHciiWLfc. «I*^S!/ 
^^Vlgfr (8 5g/500g) ^iS5:2 5X: 
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(NH 3 ♦ > i:U WfflfriffcfcSUT. x^- 

w/^vyvv (2 0/8 0*;^) yyfJ*2iM£ 
facoA)\s*y-tiMcDTy : £-Vi*t& (F) znt:. ft* 

(&) eoSST^JH 1 *^ 2 0. OOOtfeo 
[0073] HM0U~7 

Si0 2 RftSS/yaJ^x'Vfr. 3%KOH7|Qt?BL 
3%Fe (N0 3 ) 2 *J§^ 3%CuS0 4 *^?8tK 

X (#) fS£KWSbfcX*S§tg (!£«£ : TREX-6 
10T) ^fflV^^x^IWCu, Fe. K<7)iaS$r 
SSLfe. CutOMffiMEHL 100X10" <«^/ 
cm 2 ) . FeCr>$kWmm.li^ 1 5, 000X1 0 
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